
From: WU D
To: ALBERTSON Brandy; HALL Brian; PETERSON Byron; FUNK Clara; DAVIS Claudia; GRAIVER David; WELCH Doug;

MESSINA Frank; Andes Gary; YUN George; WILKINSON Hannah; Hedgpeth, Zach; Hunt, Jeff; PALERMO Jaclyn;
TACCONI Janice; STOCUM Jeffrey; WESTERSUND Joe; jonathan@lrapa.org; GISKA JR; WHITE-FALLON Karen;
JOHNSON Keith; "kelly@lrapa.org"; HANNA Kenneth; BILLINGS Kenzie; MARTIN Kristen; BAILEY Mark;
HOFFMAN Matt; max hueftle; merlyn@lrapa.org; EISELE Michael; ORMAN Michael; JACOBS Patty;
peter.brewer@state.or.us; SUSI Peter; ALLEN Philip; DUNN Scott; DIETRICH Steve; LUTTRELL Suzy;
Thomas.Rhodes@state.or.us; WEST Walt; [WR] AQ Staff; PURAM Yuki

Subject: RE: Regional Haze DEQ internal coordination meeting
Date: Tuesday, December 1, 2020 1:50:44 PM
Attachments: 12-01-2020 Regional Haze Stationary Source Control Letters.xlsx

Hi, all,
Per your request, here is the current list of controls and facilities that made it through all the rounds
of review. There are still some caveats and some that are in progress, so this is not entirely final.
Hopefully it feels clear which those are in the spreadsheet but let me know if you have any
questions.
For the facilities where we are certain that we are expecting controls, I am drafting letters today and
tomorrow, hopefully to be ready to go out today, tomorrow, and Thursday. I will send them out for
your review before they go to Ali for signature. The letter template was reviewed and approved by
Orman, Westersund, DOJ, Ali, and myself.
Please send questions to Joe and myself and we will do our best to get you answers in a timely
fashion.
Thank you all so much for all you do.
Warmly
~ D
-----Original Appointment-----
From: WU D 
Sent: Thursday, November 19, 2020 11:03 AM
To: WU D; ORMAN Michael; WESTERSUND Joe; ALLEN Philip; MARTIN Kristen; PETERSON Byron;
TACCONI Janice; WEST Walt; GRAIVER David; JACOBS Patty; WELCH Doug; MESSINA Frank; YUN
George; EISELE Michael; 'kelly@lrapa.org'; Jonathan Wright; GISKA JR; WILKINSON Hannah; FUNK
Clara; BILLINGS Kenzie; RHODES Thomas; [WR] AQ Staff; SUSI Peter; WHITE-FALLON Karen; DUNN
Scott; BREWER Peter; ALBERTSON Brandy; STOCUM Jeffrey; HANNA Kenneth; Andes Gary; HALL
Brian; LUTTRELL Suzy; PURAM Yuki; Max Hueftle; 'Hunt, Jeff'; 'DAVIS Claudia'; PALERMO Jaclyn;
BAILEY Mark; HOFFMAN Matt; DIETRICH Steve; 'Hedgpeth, Zach'; HOUGH Merlyn; JOHNSON Keith;
DAVIS Claudia
Subject: Regional Haze DEQ internal coordination meeting
When: Monday, November 30, 2020 10:00 AM-10:30 AM (UTC-08:00) Pacific Time (US & Canada).
Where: Microsoft Teams Meeting
Rescheduled from 11/19/20
Looking forward to seeing you soon!
Agenda Items:

1. Weight of evidence approach
2. Updates on control reviews

Reminder: Dec 8, Regional Haze stakeholder information session #2, 10 a – 12 p. Invites are out. Let
me know if you need the invite.
________________________________________________________________________________
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query (7)

		Source Number		Source Name		Permit Writer		Emission Unit(s)		Control Device		Status Number		Recommendation to Ali		Draft decision from Ali		Technically Feasible?		Updated after Additional Info Request		Second Request Response		Comments		Target Pollutant		Control Efficiency		$/ton reduced		Total tons/year reduced (PTE)		Item Type		Path

		01-0038		Northwest Pipeline - Baker Compressor Station		WELCH Doug		EU1 (compressor units C1, C2 and C3 combined		Low Emission Control (LEC)		1 - cost effective		cost of controls is effective		pursue controls or PSEL reduction		Yes		TRUE		Did not provide additional control cost information. Requested that Q/d be based on actual emissions averaged over 5 year period, not based on PSEL. Use original cost estimate since no update provided.		This estimate adjusted for interest rate and lifetime of control only.  Further adjustments likely appropriate to make corrections for double counting of installation costs, engineering, and other items that were included in the vendor's total estimate of cost, but also added by consultant using the EPA's CCM.  
		NOx		80.00%		$   4,258		351.2		Item		sites/haze/Lists/4 Factor Analyses

		01-0038		Northwest Pipeline - Baker Compressor Station		WELCH Doug		EU2		Low Emission Control (LEC)		1 - cost effective		cost of controls is effective		pursue controls or PSEL reduction		Yes		TRUE		Did not provide additional control cost information. Requested that Q/d be based on actual emissions averaged over 5 year period, not based on PSEL. Use original cost estimate since no update provided.		This estimate adjusted for interest rate and lifetime of control only.  Further adjustments likely appropriate to make corrections for double counting of installation costs, engineering, and other items that were included in the vendor's total estimate of cost, but also added by consultant using the EPA's CCM.​
		NOx		80.00%		$   5,495		80		Item		sites/haze/Lists/4 Factor Analyses

		03-2145		Willamette Falls Paper Co.		JACOBS Patty		Boiler 3		Improved LNB		2 - needs more work; need direction		We have no data about this one but it seems promising. An LNB is supposedly installed on this equipment but it is performing poorly. 

Joe emailed Patty to ask if LNB quote from Faber included LNB for all 3 boilers.		request a look at improved LNB		Yes		FALSE				Boiler reportedly has LNB but there are are improved LNB available.
		-								Item		sites/haze/Lists/4 Factor Analyses

		03-2145		Willamette Falls Paper Co.		JACOBS Patty		Boilers 1 and 2		LNB		2 - needs more work; need direction		recommend that Ali talks with plant manager. $17,965/ton includes operating and maintenance costs that may not be additional to current O&M costs for current burners.		phase out #6 fuel oil backup. Phase out the boiler (#1?) that is not being used currently. Look at LNB for Boiler #3		Yes		TRUE		Joe has emailed Patty to ask for details about the quote.
$17,965/ton reduced based on vendor quote and engineering estimates. 

If no additional labor to operate the LNB, would be $9,438/ton.

Includes copy of vendor quote from Faber Burner Company but vendor quoted $315,000 for LNB but cost calculation says $865,000. Whatever equipment costs were in addition to $315,000 were not itemized. 		WFPCo. proposed LNB retrofit for Boilers 1 & 2.  Assumptions were changed in their cost analysis as follows:  interest rate changed from 4.75% yo 3.25%, equipment life from 20 to 30 years, retrofit factor from 1.6 to 1.5 (could be even lower 1.2 or even 1 as installation of new burners is not huge change in equipment, duct work, ancilliary equipment, etc.), control efficiency from 45% to 65% (this could also be bumped up to 70%, as the reference for the low removal efficiency was from a 1994 Chem E magazine.  LNB are common place now, and ultra-low NOx burners are available.).  This brought the cost per ton NOx removed from $11,402 to $6,727, which is reasonable.  Boiler 3 is indicated to have a LNB already (although the permit record (TRAACS and previous RRs do not mention this - seeking clarification as to when this retrofit was made.). 
In addition, the "low hanging fruit" is committing to switch from No. 6 Residual Oil (!!) as back up fuel to ULSD.  In the document, the reduction in both SO2 and PM10 is discussed in detail with new emission factors proposed and reductions in PSELs.  The clay handling baghouses also have better efficiency than 0.2 gr/dcsf, which is what their PSEL contributions are based upon. 		NOx		45.00%		$   17,965		27.5		Item		sites/haze/Lists/4 Factor Analyses

		03-2729		Northwest Pipeline - Oregon City Compressor Station		JACOBS Patty		EU1 - Ingersoll-Rand 412KVS (4SLB) engines 1 & 2		Low Emissions Combustion (LEC) Retrofit		1 - cost effective		cost of controls is effective		pursue controls or PSEL reduction		Yes		TRUE		Did not provide additional control cost information. Requested that Q/d be based on actual emissions averaged over 5 year period, not based on PSEL. Use original cost estimate since no update provided.		NWP - OCCS proposed LEC Retrofit add-on controls for an 80% NOx reduction.  The SO2 and PM were not considered, as the combustion fuel is pipeline natural gas, and are "effectively controlled" per the 2019 RH Guidance.  Their submittal indicated $8,809/ton NOx control, at 5.5%, a "baseline" NOx rate of 169.70 tons (average of both engines actual emissions from 2014 - 2019), and a 20 year equipment life.  When redoing this cost estimate using our preferred parameters (i.e. 3.25%, 30 years and NOx PSEL of 341.9 for the engine contribution), that cost drops to $3,285/ton NOx controlled. 		NOx		80.00%		$   3,285		273.52		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 1: Dust System Scrubber		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   13,317		15.61		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 2: Dust System Scrubber		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   13,093		15.61		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 5: Building Ventilation		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   27,012		14.5		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 5: Burners		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
I didn't think cyclones removed condensable PM

​

		PM10				$   17,842		8.87		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 5: Dust System Scrubber		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   20,499		15.61		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 6: Vacuum Pump Exhaust		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   21,944		9.07		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 6: Burners and Yankee Hood		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
I didn't think cyclones removed condensable PM

​

		PM10				$   12,104		32.01		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 7: Burners and Yankee Hood		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
I didn't think cyclones removed condensable PM

​

		PM10				$   10,292		32.72		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 7: Dust System Scrubber		Cyclone		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   21,214		24.13		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		21 - Lime Kiln		ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
cost based on 2017 actual emissions is $16,537/ton. I can't find a record of what happened in 2018-2019 that resulted in a reduction.

​

		PM10				$   37,858		28.9		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		24 - Recovery Furnace		ESP Upgrade		5 - not cost-effective / <20 tons/year reduced		not cost effective		don't pursue		Yes		TRUE		Current control efficiency = 99.4% based on vendor guarantee. Upgrade to 99.5% would be a small improvement.  Lowest cost was $11,660/ton out of several options, based on 0.010 grains/dscf emission factor.		
There is no inlet/outlet test data on the existing ESP and GP assumes it has 99.5% control. If actual control is less then 99.5% then the cost/ton will be reduced.

​

		PM10				$   11,660		107		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		21 - Lime Kiln		LNB		1 - cost effective		cost of controls is effective				Yes		FALSE		was not included in 4FA or subsequent DEQ request for more info. DEQ did cost analysis based on LNB cost estimates provided by other facilities.				NOx		52.00%		$   6,078		46		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		33 - Power Boiler		LNB/FGR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		was not able to get additional vendor data. Use previous cost/ton data.		
I can get $2,490/ton by using vendor advertised Nox outlet and correcting Nox inlet to value in most recent stack test

​​

		NOx		64.00%		$   3,289		378.4		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 1: Yankee Burner		LNB/FGR		5 - not cost-effective / <20 tons/year reduced		reductions < 20 tpy. pursue reductions elsewhere						FALSE						NOx				$   8,731		9.72		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 2: Yankee Burner		LNB/FGR		5 - not cost-effective / <20 tons/year reduced		reductions < 20 tpy. pursue reductions elsewhere						FALSE						NOx				$   8,731		9.72		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 5: Yankee Burner		LNB/FGR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		was not able to get additional vendor data. Use previous cost/ton data.

Note: there are multiple burners in each paper machine. Some are larger than others. The PM6 and PM7 TAD1 burners account for 50 tpy NOx each at PTE. At least those should be evaluated, maybe others.		
The previous 4FA submittal used LNB/FGR costs from an actual vendor
quote obtained in December 2015 for a sister facility with similar paper machine burners to estimate the
costs for the low-NOx burners for the Wauna Mill's paper machines.​

		NOx		71.00%		$   8,727		21.45		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 6: Burners		LNB/FGR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		was not able to get additional vendor data. Use previous cost/ton data.

Note: there are multiple burners in each paper machine. Some are larger than others. The PM6 and PM7 TAD1 burners account for 50 tpy NOx each at PTE. At least those should be evaluated, maybe others.		
The previous 4FA submittal used LNB/FGR costs from an actual vendor
quote obtained in December 2015 for a sister facility with similar paper machine burners to estimate the
costs for the low-NOx burners for the Wauna Mill's paper machines.​​

		NOx		78.00%		$   5,969		81.96		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 7: Burners		LNB/FGR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		was not able to get additional vendor data. Use previous cost/ton data.

Note: there are multiple burners in each paper machine. Some are larger than others. The PM6 and PM7 TAD1 burners account for 50 tpy NOx each at PTE. At least those should be evaluated, maybe others.		
The previous 4FA submittal used LNB/FGR costs from an actual vendor
quote obtained in December 2015 for a sister facility with similar paper machine burners to estimate the
costs for the low-NOx burners for the Wauna Mill's paper machines.​​

		NOx		78.00%		$   5,895		85.53		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		33 - Power Boiler		SCR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		was not able to get additional vendor data. Use previous cost/ton data.				NOx		90.00%		$   7,907		532		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		35 - Fluid Bed Boiler		SCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						NOx				$   13,382		202		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		24 - Recovery Furnace		SCR		3 - not technically feasible		recommend not pursuing since not demonstrated at full scale		don't pursue		Maybe- see details		TRUE		GP maintains that SCR on recovery boiler should not be considered. Included copy of NCASI memo dated 9/10/2020 that stated that SCR on recovery boiler has not been demonstrated at full scale.		

NCASI bulletin sections 3.1.6 and 3.1.7 contain articles stating that SCR is techically feasible for recovery boilers, but the FFA did not include this.



JW entered 50% as estimated control efficiency, per DG rough estimate. We don't have good information yet.


​





		NOx		50.00%						Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		33 - Power Boiler		SNCR		4 - other option available / recommended		proposing SCR instead. SNCR could be cost effective if SCR not feasible for some reason		don't pursue		Yes		TRUE		was not able to get additional vendor data. Use previous cost/ton data.				NOx		45.00%		$   8,389		266		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		24 - Recovery Furnace		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective		don't pursue		Yes		TRUE		lowest cost of several vendor quotes was $14,813/ton.				PM10		80.00%		$   14,813		232		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		35 - Fluid Bed Boiler		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
detailed cost analysis not performed, just a simple back of envelope calculation

​

		PM10				$   10,684		61.776		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 1: Dust System Scrubber		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   20,722		17.17		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 2: Dust System Scrubber		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   20,136		17.17		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 5: Burners		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   21,831		9.76		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 6: Burners and Yankee Hood		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   24,774		35.21		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		Paper Machine 7: Burners and Yankee Hood		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   20,186		35.99		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		24 - Recovery Furnace		Wet Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
would likely control some PM as well but unsure how much

​

		SO2				$   13,834		396.6		Item		sites/haze/Lists/4 Factor Analyses

		04-0004		GP Wauna		GRAIVER David		25 - Smelt Dissolving Tank		Wet Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
Only 50% Control efficiency.

​

		PM10				$   10,555		37.8		Item		sites/haze/Lists/4 Factor Analyses

		08-0003		Pacific Wood Laminates		TACCONI Janice		PH2 Boiler		ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Quote from Wellons at $1.34MM.  Significant cost add ons for site prep, engineering, for seismic, and performance (outlet PM EF) is not as good as similar facilities.  Using cost manual formulas, total capital investment is $2,823,356, with $14,789/ton, at 90% control.  Did not have time to get justification for added costs, but additional review will be needed if this option is pursued.  Adjusted for PSEL vs. actual and 30 yrs vs. 20 yrs, but no other changes made to costs listed above (3.25% interest was used).		PM10				$   21,880		27.1		Item		sites/haze/Lists/4 Factor Analyses

		08-0003		Pacific Wood Laminates		TACCONI Janice		PH2 Boiler		SNCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				FFA includes quote from Wellons for $800,00 plus $3.15MM for boiler modification and $1.8MM for site prep/seismic + Balance of Plant costs.  Justification requested for those add on costs.  Facility also states that SNCR is technically infeasible due to residence time and temperature, and more detail has been requested.  Wellons reply was to withdraw their quote and bid on this system, since the boiler was built in 1959, and they will not guarantee the control efficiency.  This cost estimate needs a lot of work to finalize.  Adjusted for 30 years and PSEL. Facility used 3.25% interest.		NOx				$   16,255		35		Item		sites/haze/Lists/4 Factor Analyses

		09-0084		Gas Transmission Northwest - CS GTN-12		WEST Walt		12A		SCR		1 - cost effective		cost of controls is effective		pursue installation or PSEL reduction		Yes		TRUE		Input from EPA: 
<<<
Unit 12A – The $/ton value increased from $4,335/ton to $5,885/ton. The most significant change is that the SCR control efficiency was reduced from 95% to 75%. This accounts for the vast majority of the change in $/ton. Other increases in costs are $235,000 added for “Quote for piping rerouting, etc. to accommodate retrofit”, and the costs for operating and maintenance labor were increased. Both sets of calculations are based on 30 years at 3.25%.

1.	The detailed calculations for the capital cost estimates are not shown, but they appear to be generic cost estimates. ODEQ should be aware that these cost estimates are generally of low quality (less accurate than the study level, +/-30% accuracy which is the basis for the EPA Control Cost Manual). Site-specific SCR vendor quotes or cost estimates should be requested.
2.	The SCR cost analyses should assume a reasonable, upper end control efficiency of at least 90%. Use of a lower control efficiency would need to be supported by unit-specific documentation from SCR vendors, explaining the technical reasons that a higher control efficiency is not achievable.
3.	The added costs for piping and building retrofits need to be supported with the quotes cited. ODEQ should review the quotes closely to ensure the costs are necessary solely due to the SCR installation.
>>>

$5,885/ton of NOx reduced based on PSEL.
$27,933/ton based on recent average utilization.
$13,472/ton based on "future projected utilization".
Costs estimated with EPA cost control manual. Facility is concerned about technical feasibility but did not establish that it is infeasible.		Adjusted interest rate from 5% to3.25% and control equipment life from 20 years to 30 years.
		NOx		75.00%		$   5,885				Item		sites/haze/Lists/4 Factor Analyses

		09-0084		Gas Transmission Northwest - CS GTN-12		WEST Walt		12B		SCR		1 - cost effective		cost of controls is effective		pursue installation or PSEL reduction		Yes		TRUE		Input from EPA:
<<<
Unit 12B – The $/ton value increased from $7,390/ton to $11,237/ton. Again the SCR control efficiency was reduced from 95% to 75%, which accounts for about half the increase in $/ton. The other significant change is that $1M was added for “Quote for major reconstruction to accommodate retrofit”. These two changes account for the majority of the increase in $/ton value. Otherwise, the costs for operating and maintenance labor were increased as with Unit 12A. Both sets of calculations are based on 30 years at 3.25%.

A few comments on Station 12 and 13 cost analyses…
1.	The detailed calculations for the capital cost estimates are not shown, but they appear to be generic cost estimates. ODEQ should be aware that these cost estimates are generally of low quality (less accurate than the study level, +/-30% accuracy which is the basis for the EPA Control Cost Manual). Site-specific SCR vendor quotes or cost estimates should be requested.
2.	The SCR cost analyses should assume a reasonable, upper end control efficiency of at least 90%. Use of a lower control efficiency would need to be supported by unit-specific documentation from SCR vendors, explaining the technical reasons that a higher control efficiency is not achievable.
3.	The added costs for piping and building retrofits need to be supported with the quotes cited. ODEQ should review the quotes closely to ensure the costs are necessary solely due to the SCR installation.
>>>

$11,237 per ton assuming 100% (i.e., PSEL-based) utilization; 
$50,889 per ton assuming average utilization (21.6%) from 2017 – 2019;
$26,016 per ton assuming future projected utilization (42.5%).
Costs estimated using EPA control cost manual. No vendor estimates. Facility is concerned about technical feasibility but did not establish that it is infeasible.
		Adjusted interest rate from 5% to 3.25% and control equipment life from 20 years to 30 years.​
		NOx		75.00%		$   11,237		86.025		Item		sites/haze/Lists/4 Factor Analyses

		10-0025		Roseburg Forest Products Dillard		TACCONI Janice		PB Presses 1 & 2		Baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				NESHAP control for HAPs uses biofilter, so baghouse would be on exhaust from biofilter.  Used EPA cost manual. Adjusted for 30 year vs. 20 year and 3.25% interest vs. 4.75%.		PM10				$   21,077		22.3		Item		sites/haze/Lists/4 Factor Analyses

		10-0025		Roseburg Forest Products Dillard		TACCONI Janice		MC7 chip bin cyclone		baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Used EPA cost manual. Adjusted for 30 year vs. 20 year and 3.25% interest vs. 4.75%.		PM10				$   27,029		9.7		Item		sites/haze/Lists/4 Factor Analyses

		10-0025		Roseburg Forest Products Dillard		TACCONI Janice		MC4, sawmill chip cyclone		baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Used EPA cost manual. Adjusted for 30 year vs. 20 year and 3.25% interest vs. 4.75%.		PM10				$   24,753		9.41		Item		sites/haze/Lists/4 Factor Analyses

		10-0025		Roseburg Forest Products Dillard		TACCONI Janice		PB Presses 1 & 2		ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				NESHAP control for HAPs uses biofilter, so ESP would be on exhaust from biofilter.  Used EPA cost manual. Adjusted for 30 year vs. 20 year and 3.25% interest vs. 4.75%.		PM10				$   22,774		22.3		Item		sites/haze/Lists/4 Factor Analyses

		10-0025		Roseburg Forest Products Dillard		TACCONI Janice		MC4, sawmill chip cyclone		ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Used EPA cost manual. Adjusted for 30 year vs. 20 year and 3.25% interest vs. 4.75%.		PM10				$   29,249		9.41		Item		sites/haze/Lists/4 Factor Analyses

		10-0025		Roseburg Forest Products Dillard		TACCONI Janice		Boiler 1		SNCR		1 - cost effective		cost of controls is effective				Yes		TRUE		Offered to reduce PSELs. Stated that SNCR was not a good idea because of impact of ammonia slip on visibility and toxics risk. Did not provide additional cost info, so use prior cost figures.		Used 2003 EPA memo for cost estimate @$1700/MMBtu/hr, and 25% control efficiency.  Adjusted for 3.25% interest vs. 4.75%, and 30 years vs. 20. Requested vendor quote.  Will need justification for low control efficiency.  Used EPA cost manual for all other costs.  Using EPA cost manual equation for capital cost drops price about $300,000. 		NOx		25.00%		$   3,789		106		Item		sites/haze/Lists/4 Factor Analyses

		10-0025		Roseburg Forest Products Dillard		TACCONI Janice		Boiler 2		SNCR		1 - cost effective		cost of controls is effective				Yes		TRUE		Offered to reduce PSELs. Stated that SNCR was not a good idea because of impact of ammonia slip on visibility and toxics risk. Did not provide additional cost info, so use prior cost figures.		

Used 2003 EPA memo for cost estimate @$1700/MMBtu/hr, and 25% control efficiency.  Adjusted for 3.25% interest vs. 4.75%, and 30 years vs. 20. Requested vendor quote.  Will need justification for low control efficiency.  Used EPA cost manual for all other costs.  Using EPA cost manual equation for capital cost drops price about $300,000. 		NOx		25.00%		$   3,628		113		Item		sites/haze/Lists/4 Factor Analyses

		10-0025		Roseburg Forest Products Dillard		TACCONI Janice		Boiler 6		SNCR		1 - cost effective		cost of controls is effective				Yes		TRUE		Offered to reduce PSELs. Stated that SNCR was not a good idea because of impact of ammonia slip on visibility and toxics risk. Did not provide additional cost info, so use prior cost figures.		
Used 2003 EPA memo for cost estimate @$1700/MMBtu/hr, and 25% control efficiency.  Adjusted for 3.25% interest vs. 4.75%, and 30 years vs. 20. Requested vendor quote.  Will need justification for low control efficiency.  Used EPA cost manual for all other costs.  Using EPA cost manual equation for capital cost drops price about $300,000. 		NOx		25.00%		$   3,201		183		Item		sites/haze/Lists/4 Factor Analyses

		10-0045		Swanson Group Mfg.		DUNN Scott		CY5		Baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10		99.00%		$   12,524		25.6		Item		sites/haze/Lists/4 Factor Analyses

		10-0045		Swanson Group Mfg.		DUNN Scott		CY4		Baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10		99.00%		$   22,700		14.1		Item		sites/haze/Lists/4 Factor Analyses

		10-0045		Swanson Group Mfg.		DUNN Scott		CY5		ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10		99.00%		$   12,898		25.8		Item		sites/haze/Lists/4 Factor Analyses

		10-0045		Swanson Group Mfg.		DUNN Scott		CY4		ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10		99.00%		$   23,378		14.1		Item		sites/haze/Lists/4 Factor Analyses

		10-0045		Swanson Group Mfg.		DUNN Scott		1PH		SNCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						NOx		25.00%		$   10,363		17.8		Item		sites/haze/Lists/4 Factor Analyses

		12-0032		Ochoco Lumber Company		HANNA Kenneth		Torrefier		SNCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Adjusted interest rate from 4.75% to 3.25% and control lifetime from 20 to 30 years.
		NOx				$   24,902		3.6		Item		sites/haze/Lists/4 Factor Analyses

		12-0032		Ochoco Lumber Company		HANNA Kenneth		Boiler 3		SNCR		5 - not cost-effective / <20 tons/year reduced		reductions < 20 tpy. pursue reductions elsewhere						FALSE				Adjusted interest rate from 4.75% to 3.25% and control lifetime from 20 years to 30 years.
		NOx				$   8,479		13.975		Item		sites/haze/Lists/4 Factor Analyses

		12-0032		Ochoco Lumber Company		HANNA Kenneth		Torrefier		Venturi Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Adjusted interest rate from 4.75% to 3.25% and control lifetime from 15 years to 30 years.  Note: Adjustment of lifetime from 15 to 30 years has minimal (4.5%) impact on the cost estimate since relatively small capital expense for the technology relative to annual costs.​
		PM10				$   21,644		12.969		Item		sites/haze/Lists/4 Factor Analyses

		12-0032		Ochoco Lumber Company		HANNA Kenneth		Torrefier		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Adjusted interest rate from 4.75% to 3.25% and control lifetime from 20 to 30 years.
		PM10				$   14,332		12.969		Item		sites/haze/Lists/4 Factor Analyses

		15-0004		Boise Cascade- North Medford		PETERSON Byron		Boilers 1-3		Dry sorbent injection		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
Boilers 1-3 are currenlty controlled by a Dry ESP.  The interest rate and useful life were changed from 4.75% and 20 years to 3.25 and 30 years.		SO2				$   55,357		19.5		Item		sites/haze/Lists/4 Factor Analyses

		15-0004		Boise Cascade- North Medford		PETERSON Byron		Boilers 1-3		SCR		1 - cost effective		cost of controls is effective				Yes		TRUE		Facility claims a cost of $9,000/ton based on PSEL. But, they didn't provide a full cost calculation, and the costs they documented come to:

$4,845ton based on PSELs, 20 year lifetime, and 4.75% interest rate
$4,125/ton based on PSELs, 30 year lifetime, 3.25% interest rate

Vendor email said 75-85% control but facility claims vendor said 60% on the phone.		
Boilers 1-3 are currenlty controlled by a Dry ESP.  The SCR would be located after the ESP.
		NOx		75.00%		$   4,125		160		Item		sites/haze/Lists/4 Factor Analyses

		15-0004		Boise Cascade- North Medford		PETERSON Byron		Boilers 1-3		SNCR		4 - other option available / recommended		pursue SCR instead- higher control efficiency and company does not dispute that it is technically feasible.				Yes		TRUE		Vendor provided info but was not on site. Vendor said SNCR is feasible and would provide ~50% control efficiency. Boise Cascade disagrees and thinks SNCR would not be feasible based on design of the boiler.		Boilers 1-3 are currenlty controlled by a Dry ESP.  The interest rate and useful life were changed from 4.75% and 20 years to 3.25 and 30 years. 		NOx		50.00%		$   6,720		106.5		Item		sites/haze/Lists/4 Factor Analyses

		15-0004		Boise Cascade- North Medford		PETERSON Byron		Veneer Dryers		WESP/RTO		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				The veneer Dryers are currently controlled by two RTOs (PCWP MACT).  The WESP would be in addtion to the existing RTOs.   The emission reduction includes the reduction from the existing control devices.  The interest rate and useful life were changed from 4.75% and 20 years to 3.25 and 30 years.		PM10				$   28,010		59		Item		sites/haze/Lists/4 Factor Analyses

		15-0159		Biomass One		TACCONI Janice		North Boiler		SCR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		Provided vendor quote and analysis that concluded $8,662/ton. After adjusting to 30 year lifetime and PSEL emission rate, it would be $4,714/ton.		​

		NOx		90.00%		$   4,714		210		Item		sites/haze/Lists/4 Factor Analyses

		15-0159		Biomass One		TACCONI Janice		South Boiler		SCR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		Provided vendor quote and analysis that concluded $8,662/ton. After adjusting to 30 year lifetime and PSEL emission rate, it would be $4,714/ton.		​

		NOx		90.00%		$   4,714		210		Item		sites/haze/Lists/4 Factor Analyses

		15-0159		Biomass One		TACCONI Janice		North & South Boilers combined		SNCR		4 - other option available / recommended		proposing SCR instead. SNCR could be cost effective if SCR not feasible for some reason		don't pursue, unless SCR not pursued for some reason		Maybe- see details		TRUE		Did not provide additional info on SNCR.

"As it pertains to the SNCR feasibility/infeasibility question we were told by the vendor that responded (Halgo Power), and was able to provide the SCR proposal within the additional information request deadline, that question would require a feasibility study and a plant site analysis.  This question is still being pursued by Biomass One, LP but was not able to be answered by the  deadline of the additional information request by Oregon DEQ."		Facility determined that SNCR was technically infeasible due to space constraints to get correct temperature for nozzles, or need to re-heat exhaust for SNCR, but pricing was included.  No vendor quote so need for SNCR engineering design, if this option is pursued.  Corrected estimate for PSEL vs. actual, 30 yr. vs. 20 yr., and 3.25% interest vs. 4.75%.		NOx		50.00%		$   7,465		186		Item		sites/haze/Lists/4 Factor Analyses

		18-0005		Gilchrist Forest Products (formerly Interfor)		HANNA Kenneth		Boilers 1 and 2		ESP		1 - cost effective		facility has agreed to install. cost of controls is effective.		proceed with installation		Yes		TRUE		"In regard to the installation of ESP technology for improved PM emissions control,
lnterfor agrees that the control device is cost effective and will be beneficial to the
facility in a number of aspects. Therefore, lnterfor's efforts will shift to planning for
installation of ESPs on the Gilchrist boilers"		Changed equipment life from 20 to 30 years. Changed emissions basis from actuals to potential. As result of these changes, TPY of PM10 removed increased from 47.9 (submitted facility estimate) to 78.8, and cost effectiveness changed from $12,484 (submitted facility estimate) to $6761 per ton of PM10 reduced.		PM10		84.00%		$   6,761		158		Item		sites/haze/Lists/4 Factor Analyses

		18-0005		Gilchrist Forest Products (formerly Interfor)		HANNA Kenneth		Boilers 1 and 2		SNCR		3 - not technically feasible		not technically feasible		don't pursue		No		TRUE		Supplied letter from vendor Wellons, who declined to bid on installing SNCR on the boiler.		Changed equipment life from 20 to 30 years and estimated annual fuel use from actual to PSEL basis. Changed outlet NOx emissions to SNCR to correspond to 26% control instead of 32%. Figure 1.5, page 1-1 (403 of 752), Section 4.2 of the EPA Control Cost Manual shows a graph of SNCR efficiency based on NOx inlet concentration. SNCR does not work well at low inlet concentrations. Based on source test data, the highest efficiency for these particular 1939 dutch oven boilers is 26%. Interfor noted concern regarding efficiency "given the relatively low inlet NOx emisssions from the boilers  (0.16 lb NOx/MMBtu) and relatively low exhaust gas temperatures (generally less than 510F)". The potential for ammonia slip is a concern. Gilchrist is a very small town directly downwind, close to the mill, nestled in terrain. 		NOx		26.00%		$   9,591		26		Item		sites/haze/Lists/4 Factor Analyses

		18-0006		JELD-WEN, Klamath Falls		WEST Walt		Wood Fired Boiler BLRG		SNCR - Ammonia		1 - cost effective		cost of controls is effective		ask if they can reduce PSEL by amount of the potential reductions		Yes		TRUE		Vendor Wellons responded that they do not offer ammonia-based SNCR systems, due to issues with storage and handling of ammonia. I assume they are referring to safety issues.

It's possible that other vendors would offer ammonia SNCR.		Adjusted the interest rate from 4.75% to 3.25% and the equipment life from 10 yrs to 30yrs.  The company did their own 4FA and claims that the nearest Class 1 area is 13.5 miles to the northwest.  The company included a prevailing wind survey that shows the prevailing winds from the facility only blow towards the Class 1 area 1% of of the time.  Therefore, no reduction in NOx would enahnce visibilty in the Moutanin Lake Wilderness Ares. See the attached report.		NOx		30.00%		$   8,903		21.53		Item		sites/haze/Lists/4 Factor Analyses

		18-0006		JELD-WEN, Klamath Falls		WEST Walt		Wood Fired Boiler BLRG		SNCR - Urea		5 - not cost-effective / <20 tons/year reduced		not cost effective				Yes		FALSE				Adjusted the interest rate from 4.75% to 3.25% and the equipment life from 10 yrs to 30yrs.  The company did their own 4FA and claims that the nearest Class 1 area is 13.5 miles to the northwest.  The company included a prevailing wind survey that shows the prevailing winds from the facility only blow towards the Class 1 area 1% of of the time.  Therefore, no reduction in NOx would enahnce visibilty in the Moutanin Lake Wilderness Ares. See the attached report.		NOx		30.00%		$   10,734		21.53		Item		sites/haze/Lists/4 Factor Analyses

		18-0013		Collins Products		WEST Walt		Bake Oven Roof Vents (HB09)		Baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
Adjusted interest from i=4.75% to i=3.25% and life of baghouse from 20 yrs to 30 yrs.		PM10		99.00%		$   26,318		10.72		Item		sites/haze/Lists/4 Factor Analyses

		18-0013		Collins Products		WEST Walt		Hardboard Cyclone HB7 (HB10)		Baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Adjusted interest from i=4.75% to i=3.25% and life of baghouse from 20 yrs to 30 yrs.		PM10		99.00%		$   25,347		8.57		Item		sites/haze/Lists/4 Factor Analyses

		18-0013		Collins Products		WEST Walt		Hardboard Cyclone HB23 (HB14)		Baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Adjusted interest from i=4.75% to i=3.25% and life of baghouse from 20 yrs to 30 yrs.		PM10		99.00%		$   25,190		8.63		Item		sites/haze/Lists/4 Factor Analyses

		18-0013		Collins Products		WEST Walt		Particleboard Trim Saw Vent (PB03)		Baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Adjusted interest from i=4.75% to i=3.25% and life of baghouse from 20 yrs to 30 yrs.		PM10		99.00%		$   24,031		11.74		Item		sites/haze/Lists/4 Factor Analyses

		18-0013		Collins Products		WEST Walt		Particleboard Cyclone PB24 (PB08)		Baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Adjusted interest from i=4.75% to i=3.25% and life of baghouse from 20 yrs to 30 yrs.		PM10		99.00%		$   24,161		11.01		Item		sites/haze/Lists/4 Factor Analyses

		18-0014		Columbia Forest products		WEST Walt		South Boiler		ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective		don't pursue		Yes		TRUE		Vendor quote from Wellons says, "Maximum Total PM emission expected from ESP: 0.18 lb/1000 lb steam", which works out to 64% control. That seems low, even considering condensable (non-filterable) portion of emissions.

Walt West and Frank Messina mentioned that there is an unused ESP on site currently. It was used on wood-fired veneer dryers and I don't know if it would be suitable for use on this boiler. The quote includes $655k purchase cost, so it appears it was not based on the ESP on site.

Annual labor costs (based on ~10 hours/day for O&M at $40-45/hour) appears to be on high end of reasonable range, based on comparison to EPA cost manual. If that went down to ~2.5 hours per day that would bring it below $10k/ton. 

Cost works out to 15,562/ton reduced based on current info.		
		PM10		64.00%		$   15,562		36.43		Item		sites/haze/Lists/4 Factor Analyses

		18-0096		Gas Transmission Northwest - CS GTN-13		WEST Walt		13C		SCR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		$8,714/ton reduced after adjustment to 90% control efficiency.
Input from EPA:
<<<
Unit 13C – The $/ton value decreased marginally from $12,071/ton to $11,848/ton. The significant changes here effectively canceled out. First, the equipment life and interest rate were changed from 20 years/5% to 30 years/3.25%. Second, $1M was added for “Quote for major reconstruction to accommodate retrofit”, as with Unit 12B. Both [3] and [4] assume 75% SCR control efficiency. There are a few other small changes including that sales tax was removed and the costs for operating and maintenance labor were increased as with 12A and 12B.

A few comments on Station 12 and 13 cost analyses…
1.	The detailed calculations for the capital cost estimates are not shown, but they appear to be generic cost estimates. ODEQ should be aware that these cost estimates are generally of low quality (less accurate than the study level, +/-30% accuracy which is the basis for the EPA Control Cost Manual). Site-specific SCR vendor quotes or cost estimates should be requested.
2.	The SCR cost analyses should assume a reasonable, upper end control efficiency of at least 90%. Use of a lower control efficiency would need to be supported by unit-specific documentation from SCR vendors, explaining the technical reasons that a higher control efficiency is not achievable.
3.	The added costs for piping and building retrofits need to be supported with the quotes cited. ODEQ should review the quotes closely to ensure the costs are necessary solely due to the SCR installation.
>>>

$11,848/ton based on PSEL
$55,951/ton based on 2017-9 actual emissions
$27,452/ton based on "projected future actuals"
Cost based on EPA control cost manual. Facility is concerned about technical feasibility.
		Adjusted interest rate from 5% to 3.25% and control equipment life from 20 years to 30 years.​
		NOx		75.00%		$   8,714		81.525		Item		sites/haze/Lists/4 Factor Analyses

		18-0096		Gas Transmission Northwest - CS GTN-13		WEST Walt		13D		SCR		1 - cost effective		cost of controls is effective		?		Yes		TRUE		$8,302/ton reduced after adjustment to 90% control efficiency
Input from EPA:
<<<
Unit 13D – The $/ton value decreased marginally from $11,449/ton to $11,237/ton. The changes here are analogous to those described above for Unit 13C.

(The significant changes here effectively canceled out. First, the equipment life and interest rate were changed from 20 years/5% to 30 years/3.25%. Second, $1M was added for “Quote for major reconstruction to accommodate retrofit”, as with Unit 12B. Both [3] and [4] assume 75% SCR control efficiency. There are a few other small changes including that sales tax was removed and the costs for operating and maintenance labor were increased as with 12A and 12B.)

A few comments on Station 12 and 13 cost analyses…
1.	The detailed calculations for the capital cost estimates are not shown, but they appear to be generic cost estimates. ODEQ should be aware that these cost estimates are generally of low quality (less accurate than the study level, +/-30% accuracy which is the basis for the EPA Control Cost Manual). Site-specific SCR vendor quotes or cost estimates should be requested.
2.	The SCR cost analyses should assume a reasonable, upper end control efficiency of at least 90%. Use of a lower control efficiency would need to be supported by unit-specific documentation from SCR vendors, explaining the technical reasons that a higher control efficiency is not achievable.
3.	The added costs for piping and building retrofits need to be supported with the quotes cited. ODEQ should review the quotes closely to ensure the costs are necessary solely due to the SCR installation.
>>>

$11,237/ton based on PSEL
$79,921/ton based on 2017-9 actual emissions
$26,016/ton based on "projected future actuals"
Cost based on EPA control cost manual. Facility is concerned about technical feasibility.		Adjusted interest rate from 5% to 3.25% and control equipment life from 20 years to 30 years.​
		NOx		75.00%		$   11,237				Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-118 Hardwood Chip handling		Baghouse		2 - needs more work; need direction		no cost information provided		don't pursue?		Yes		TRUE		Proposed to reduce the PSEL emission rate for this EU from 57.9 tpy to 3.4 tpy, by switching to an NCASI emission factor rather than a DEQ default emission factor. They did not provide a vendor estimate for a baghouse, but they claim it would not be cost effective based on the proposed emission factor.		The current control efficiency is 97.9% based on DEQ emission factors on EF02 and EF03.  Furture control efficiency will be 99.995% based on DEQ emission factors on EF02 and EF03.



This equipment should be moved on to the next step because it was not properly evaluated and it should be cost effective.  They need to add a small baghouse to control 49 tons of PM10 being emitted by a <12" duct.  The analysis provided used a flow rate that was much too high.  The flow rate that was used would equated to a 450 mph velocity, this not logical.  Communications have been made both to NWPPA and to the facility.  No additional information has been provided.  Their initial estimate was that it would be >$5,000 per ton, but that was based on a flow rate that was too high.  I think the cost per ton will be much less than what was submitted.  No spreadsheet or any calculations were provided. 
		PM10		100.00%				48		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-1,2,3 Lime Kilns		ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   13,146		96		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-1 Lime Kiln		LNB		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		GP Toledo acknowledged receiving a vendor quote for LNB on the lime kiln burners, for "typically 130 ppm @ 10% dry O2". This may have been in 2018. However, they did not provide the vendor's cost estimate. Based on 2013 source test data it appears this would represent a 31% reduction in NOx emissions. DEQ prepared a cost estimate because GP Toledo did not provide one.		
% control efficiency is based on 2013 source test (188 ppmb @10% O2) compared to the 130 ppmv @10% O2 that Toledo reported getting from a vendor.​
		NOx		31.00%		$   7,744		22		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-2 Lime Kilns		LNB		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		GP Toledo acknowledged receiving a vendor quote for LNB on the lime kiln burners, for "typically 130 ppm @ 10% dry O2". This may have been in 2018. However, they did not provide the vendor's cost estimate. Based on 2013 source test data it appears this would represent a 31% reduction in NOx emissions. DEQ prepared a cost estimate because GP Toledo did not provide one.		% control efficiency is based on 2013 source test (188 ppmb @10% O2) compared to the 130 ppmv @10% O2 that Toledo reported getting from a vendor.​
		NOx		31.00%		$   7,744		22		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-3 Lime Kiln		LNB		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		GP Toledo acknowledged receiving a vendor quote for LNB on the lime kiln burners, for "typically 130 ppm @ 10% dry O2". This may have been in 2018. However, they did not provide the vendor's cost estimate. Based on 2013 source test data it appears this would represent a 31% reduction in NOx emissions. DEQ prepared a cost estimate because GP Toledo did not provide one.		% control efficiency is based on 2013 source test (188 ppmb @10% O2) compared to the 130 ppmv @10% O2 that Toledo reported getting from a vendor.		NOx		31.00%		$   7,744		22		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-11 No. 4 Boiler		LNB with FGR		5 - not cost-effective / <20 tons/year reduced		not cost effective		don't pursue		Yes		TRUE		provided +/- cost estimate based on vendor quote.				NOx		53.50%		$   27,903		117		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-13 No. 1 Boiler		LNB with FGR		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		provided +/- cost estimate based on vendor quote.				NOx		78.60%		$   6,487		176		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-18 No. 3 Boiler		LNB with FGR		5 - not cost-effective / <20 tons/year reduced		not cost effective		don't pursue		Yes		TRUE		provided +/- cost estimate based on vendor quote.				NOx		46.70%		$   12,544		50		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-13 No. 1 Boiler		SCR		1 - cost effective		no cost information provided		pursue installation		Yes		TRUE		said they were unable to get a vendor quote in time				NOx		90.00%		$   7,365		201		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-22 No. 5 Boiler		SCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						NOx				$   21,749		81		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-18 No. 3 Boiler		SCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						NOx				$   11,254		97		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-11 No. 4 Boiler		SCR		1 - cost effective		no cost information provided		pursue installation		Yes		TRUE		said they were unable to get a vendor quote in time				NOx		90.00%		$   8,713		197		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-14 No. 1 Recovery Furnace 		SCR		3 - not technically feasible		recommend not pursuing since not demonstrated at full scale		don't pursue				TRUE		provided copy of NCASI letter that says that SCR "has not been demonstrated on a full scale" in kraft recovery boilers.		I put 90% for the control efficiency because that is what GP had used on other emission units with SCR control technology.  No data has been provided by the facility for SCR for this emission unit.



NCASI bulletin sections 3.1.6 and 3.1.7 contain articles stating that SCR is techically feasible for recovery boilers, but the FFA did not include this.​
		NOx		90.00%						Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-16 No. 2 Recovery Furnace		SCR		3 - not technically feasible		recommend not pursuing since not demonstrated at full scale		don't pursue				TRUE		provided copy of NCASI letter that says that SCR "has not been demonstrated on a full scale" in kraft recovery boilers.		I put 90% for the control efficiency because that is what GP had used on other emission units with SCR control technology.  No data has been provided by the facility for SCR for this emission unit.​



NCASI bulletin sections 3.1.6 and 3.1.7 contain articles stating that SCR is techically feasible for recovery boilers, but the FFA did not include this.​
		NOx		90.00%						Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-22 No. 5 Boiler		SNCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						NOx				$   11,338		40		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-18 No. 3 Boiler		SNCR		1 - cost effective		no cost information provided		pursue installation		Yes		TRUE		said they were unable to get a vendor quote in time				NOx		45.00%		$   5,891		48		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-11 No. 4 Boiler		SNCR		1 - cost effective		no cost information provided		pursue installation		Yes		TRUE		said they were unable to get a vendor quote in time				NOx		45.00%		$   4,859		98		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-13 No. 1 Boiler		SNCR		1 - cost effective		no cost information provided		pursue installation		Yes		TRUE		said they were unable to get a vendor quote in time				NOx		45.00%		$   3,739		101		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-1,2,3 Lime Kilns		Wet Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective		don't pursue		Yes		TRUE		got quote from "a control device vendor" for 3 venturi scrubbers. Cost of control = $20,479 based on "proposed PSEL" of 106.8 tons/year and 50% control efficiency relative to current impingement scrubber setup.		The percent control efficiency entered is my best guess.  If my guess is correct then it would be less than 20 tons/year for each lime kiln, but if they put ​one scrubber in after the 3 exhausts have combined then it would be more than 20 tons/year in total.



A more efficient wet scrubber was not evaluated for these three lime kilns.  These emission units combine to a single stack.  I think it should be evaluated.
		PM10		50.00%		$   20,479				Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-15 No. 1 Smelt Dissolver		Wet Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   18,002		11		Item		sites/haze/Lists/4 Factor Analyses

		21-0005		Georgia Pacific Toledo		EISELE Michael		EU-17 No. 2 Smelt Dissolver		Wet Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE						PM10				$   26,163		7.5		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Recovery Furnace (RFEU)		ESP upgrade		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				​Removed the sales taxReduced the freight costTheir analysis is mostly based on a brand new ESP which is not representative of cost adding two fields to the existing ESP.
		PM10				$   18,303		53.7		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Power boiler #2 (PB2EU)		LNB		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				​Removed the instrumentation cost because the cost to purchase already included labor, materials and subcontracts fees.Removed the labor and the subcontracts fees from the "6-10th rule" as it should apply to equipment and materials only.Removed sales tax.Reduced contingencies to 0.1 of sums of TDC and TIC​Removed the general facilities costRemoved property taxes and insuranceChanged the pre-control emissions to the 2020 PSEL​

		NOx				$   12,083		48.1		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Lime Kiln		LNB		5 - not cost-effective / <20 tons/year reduced		not cost effective				Yes		FALSE				The lime kiln already has very low NOx emissions (22.8 ppm @ 10% O2 per 2018 source test). 


Lower-NOx burners may not be able to improve on that.
		-		0.00%						Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Power boiler #1 (PB1EU)		LNB/FGR		2 - needs more work; need direction		very close to $10,000/ton. Review costs.				Yes		TRUE		took cost for a 31 MMBTU/hr boiler and adjusted it for a 236 MMBTU/hr one. May overstate the costs.		​Removed the instrumentation cost because the cost to purchase already included labor, materials and subcontracts fees.Removed the labor and the subcontracts fees from the "6-10th rule" as it should apply to equipment and materials only.Removed sales tax.Reduced contingencies to 0.1 of sums of TDC and TIC​Removed the general facilities costRemoved property taxes and insuranceChanged the pre-control emissions to the 2020 PSEL

		NOx		64.00%		$   10,559		85.37		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Power boiler #1 (PB1EU)		SCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Changed the equipment life and the interest rate.Changed the retrofit factor to 1.0 (average).Need to verify the ammonia regent cost with a vendor. They estimated $3.53/gal instead of the default value of $0.293/gal
		NOx				$   13,562		119		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Power boiler #2 (PB2EU)		SCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Changed the equipment life and the interest rate.Changed the retrofit factor to 1.0 (average).Need to verify the ammonia regent cost with a vendor. They estimated $3.53/gal instead of the default value of $0.293/gal​

		NOx				$   25,263		67.6		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Recovery Furnace (RFEU)		SCR		3 - not technically feasible		recommend not pursuing since not demonstrated at full scale						TRUE		Provided copy of NCASI letter that states, "kraft recovery furnace has not been demonstrated on a full scale"		JW entered 90% as estimated control efficiency, for consistency with estimate for GP Toledo.​
		NOx		90.00%						Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Power boiler #1 (PB1EU)		SNCR		1 - cost effective		cost of controls is effective				Yes		TRUE		Did not provide a vendor quote. Noted that Power Boiler #1 runs at varying loads. 		​Changed the retrofit factor to 1 (average)Changed estimated equipment life to 30 yearsChanged the insterest rate to 3.25%
		NOx		45.00%		$   7,644		60		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Power boiler #2 (PB2EU)		SNCR		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				​Changed the retrofit factor to 1 (average)Changed estimated equipment life to 30 yearsChanged the insterest rate to 3.25%​

		NOx				$   13,487		33.8		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Recovery Furnace (RFEU)		WESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				​Removed sales taxChanged the life of control and the interest rate
		PM10				$   13,988		86		Item		sites/haze/Lists/4 Factor Analyses

		22-3501		Cascade Pacific Pulp Halsey		PURAM Yuki		Recovery Furnace (RFEU)		Wet Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective						TRUE		used Sargent and Lundy spreadsheet cost model, not a vendor quote. Did not document the annual costs at all- spreadsheet lists annual costs at ~$22/year but then later has them at $2 million/year.

Facility claims cost at actual emissions is $119,582, it appears that they are saying that actual emissions are 10% of PSEL.		Removed excessive labor, materials, subcontracts and equipment costs. Removed sales taxNaOH regent cost seems to be excessive (half of the total annual costs)Need to analyse cost with limestone instead of NaOH.Changed life of the control and the insterest rate.​
		SO2		98.00%		$   12,590		444.2		Item		sites/haze/Lists/4 Factor Analyses

		26-1865		EVRAZ		GRAIVER David		12 - Slab Cutting		Baghouse		3 - not technically feasible		not technically feasible				No		TRUE		Concluded not technically feasible, not enough space available and low capture efficiency outdoors. Included letter from vendor Airgas on p 303 of PDF.		Could be $6,171/ton using 99% BH efficiency at 95% capture efficiency (currently uses 98% BH efficiency and 85% capture)​
		PM10		83.00%				56.82		Item		sites/haze/Lists/4 Factor Analyses

		26-1865		EVRAZ		GRAIVER David		12 - Plate Burning		baghouse		5 - not cost-effective / <20 tons/year reduced		not cost effective				Yes		TRUE		$17,000/ton reduced after adjustment to 3.25%. Was $19,586/ton before adjustment.

Multiple emission points require multiple enclosures (3), so high price per ton makes sense.		Source provided no cost analysis based on costs for Slab cutting baghouse.

​JW filled in 80% control efficiency per DG estimate

		PM10		80.00%		$   16,996				Item		sites/haze/Lists/4 Factor Analyses

		26-1865		EVRAZ		GRAIVER David		14 - Unpaved Haul Roads		Dust Suppresant		3 - not technically feasible		not technically feasible				No		TRUE		Not technically feasible due to chemical's impact on stormwater control system as well as heavy vehicles and need to reapply after rain.		
No legitimate costs provided



JW filled in 50% control efficiency per DG estimate


​

		PM10		50.00%						Item		sites/haze/Lists/4 Factor Analyses

		26-1865		EVRAZ		GRAIVER David		10 - Reheat Furnace		LNB		1 - cost effective		cost of controls is effective		pursue installation		Yes		TRUE		EVRAZ said that LNB were already installed, and did not provide a cost estimate for improved LNB.

But the LNB installed on site are ~20 years old, and emissions (200 lb NOx/MMSCF) much higher than modern LNB (70-100 lb/MMSCF).

DEQ did its own cost estimate and determined that LNB would be cost effective.		control efficiency of 59% calculated using the current emissions factor (0.196 lb/MMBTU) compared to an average emissions rate from the EPA RACT/BACT/LAER Clearinghouse of 0,08 lb/MMBTU. 

		NOx		59.00%		$   6,728		233		Item		sites/haze/Lists/4 Factor Analyses

		26-1865		EVRAZ		GRAIVER David		14 - Unpaved Haul Roads		Paving		5 - not cost-effective / <20 tons/year reduced		not cost effective*				Yes		TRUE		PM emissions from unpaved haul roads are ~3% PM2.5, large diameter PM are less likely to harm visibility far away.

Vendor (Terra Hydr) said that "Paving with asphalt over existing would be more economical than preparing a new sub-grade for concrete
paving." but EVRAZ requested a quote for excavation of existing subgrade and concrete instead. Concrete was $54,000/ton unadjusted or $42,000/ton after interest rate adjustment, but was inflated by $2million in annual costs that may not be correct.

Unclear whether asphalt paving would be cost effective.

		
No legitimate costs provided



JW filled in 87% control efficiency per DG estimate


​

		PM10		87.00%		$   42,225				Item		sites/haze/Lists/4 Factor Analyses

		26-1865		EVRAZ		GRAIVER David		10 - Reheat Furnace		SCR		5 - not cost-effective / <20 tons/year reduced		not cost effective				Yes		TRUE		Claims cost effectiveness would be between $14k-$30k/ton due to temperature and gas flow variations. Did not provide a vendor quote, instead provided references from other states.		
No legitimate costs provided

​

		NOx		50.00%						Item		sites/haze/Lists/4 Factor Analyses

		26-1876		Owens-Brockway Glass Container Inc.		YUN George		A-Furnace		Catalytic Ceramic Filters with Lime & NH3 injection systems		0 - facility agreed is cost-effective; proceed to install		proceed with installation				Yes						other control devices including "Dry Scrubber + ESP" and "Dry Scrubber + ESP + SCR​​" also included in 4FA, but those control devices were estimated to have lower % reduction and higher cost per ton, so are omitted here.




Control Efficiency from 4FA:
NOx 90%

SO2 90%

PM 99%​

		multiple		90.00%		$   3,994		257.82		Item		sites/haze/Lists/4 Factor Analyses

		26-1876		Owens-Brockway Glass Container Inc.		YUN George		D-Furnace		Catalytic Ceramic Filters with Lime & NH3 injection systems		0 - facility agreed is cost-effective; proceed to install		proceed with installation				Yes						other control devices including "Dry Scrubber + ESP" and "Dry Scrubber + ESP + SCR​​" also included in 4FA, but those control devices were estimated to have lower % reduction and higher cost per ton, so are omitted here.​




Control Efficiency from 4FA:
NOx 90%

SO2 90%

PM 99%​

		multiple		90.00%		$   4,202		221.94		Item		sites/haze/Lists/4 Factor Analyses

		31-0006		Boise Cascade - Elgin		WELCH Doug		Boilers 1, 2		Dry sorbent injection		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Eliminated wet sorbent injection due to wastewater issues.  Dry sorbent equipment cost from EPA fact sheets.  Submission assumed 4.75% interest over 20 years.  Value changed to 3.25% interest over 30 years.​​
		SO2				$   199,532		8.1		Item		sites/haze/Lists/4 Factor Analyses

		31-0006		Boise Cascade - Elgin		WELCH Doug		Boilers 1, 2		SCR		1 - cost effective		cost of controls is effective				Yes		TRUE		claimed cost estimate of $9,993/ton based on a quote for Medford facility. Did not provide a copy of that quote.		Eliminated Low NOx and water/steam injection because these methods don't work well in wet-stoker hogged fuel boilers.  Changed interest rate from 4.75% over 20 years to 3.25 over 30 years.​



JW filled in control efficiency of 90% from the 4FA.​
		NOx		75.00%		$   9,993		121		Item		sites/haze/Lists/4 Factor Analyses

		31-0006		Boise Cascade - Elgin		WELCH Doug		Boilers 1, 2		SNCR		3 - not technically feasible		not technically feasible. SCR is feasible and has higher control efficiency.				No		TRUE		claims SNCR is not technically feasible as a retrofit on this boiler because it cannot handle the necessary temperatures of 1600-2100 F.  Did not provide a copy of a vendor statement.		Eliminated Low-NOx burners and water/steam injection from consideration because these methods don't work well in wet stoker hogged fuel boilers.  Source expressed uncertainty that SNCR would work in hog fuel boiler because the temperature profile needed to reduce NOx was not constant due to variations in fuel quality and varying steam demand.  Cost analysis was conducted anyway assuming 4.75% interest over 20 years.  This was changed to 3.25% over 30 years.​



JW filled in 40% control efficiency value from 4FA.
		NOx		40.00%		$   9,042		54		Item		sites/haze/Lists/4 Factor Analyses

		31-0006		Boise Cascade - Elgin		WELCH Doug		Boilers 1, 2		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Both boilers currently vent to a common dry ESP.​  Evaluated wet-ESP as polishing control to further reduce PM10.  Capital cost based on EPA wet-​ESP fact sheet rather than vendor estimate.  Cost analysis submitted used interest rate of 4.75% over 20 years.  Analysis was modified to reflect a 3.25% interest rate over 30 years.​
		PM10				$   107,312		11.8		Item		sites/haze/Lists/4 Factor Analyses

		31-0006		Boise Cascade - Elgin		WELCH Doug		Veneer Dryers		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Dryers currently controlled by regenerative catalytic oxidizer (RCO).  Evaluated wet-ESP to further reduce PM10 emissions.  Changed interest rates from 4.75 over 20 years to 3.25% over 30 years.​
		PM10				$   75,028		10.8		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				No. 4 Recovery Furnace  EU-445C  NDCE w/Dry ESP		ESP Upgrade		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Permit Writer: Kelly Conlon


Recovery Furnace ESP rebuilt in 2005 - unlikely unit for upgrade if 30 year life is default value.

​

		PM10		50.00%		$   16,761		72.9		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				Lime Kilns #2 & 3 EU-455 w/Dry ESP		LNB		5 - not cost-effective / <20 tons/year reduced		not cost effective and potential reductions < 20 tpy				Yes		FALSE						NOx		30.00%		$   30,000		19		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				Power Boiler EU-150A		LNB alone and LNB with FGR		4 - other option available / recommended		Pursue SCR instead. Cost of controls for LNB is effective if SCR is not done for some reason.				Yes		TRUE		declined to provide vendor quote or updated costs. Said that Power Boiler LNB would be $18,228/ton reduced (based on actuals) but did not provide details. Their original submittal said $2,928/ton at PSELs, which reduces to $2,058/ton after adjusting to 3.25% and 30 years.
		
Permit Writer: Kelly Conlon

Boiler (installed 1964) has no controls & permitted to burn #6 fuel oil. W/80% control eff., zero tax, 1.5% maintenance cost of TCI adjustment & max MMBtu/hr correction, adjusted $/ton = $1308/ton NOx



if at 64% control efficiency, reduces 559.2 tpy at a cost of $2,058 /ton.


​

		NOx		64.00%		$   2,058		559		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				Power Boiler EU-150A		SCR		1 - cost effective		cost of controls is effective				Yes		TRUE		2nd response stated that cost was $22,924/ton removed at actuals. However, they did not provide detailed calculations. Their initial submittal stated that it was $4,606/ton at PSEL which after adjustment to 3.25% and 30 years is $4,308/ton.

Do this instead of LNB or SNCR if possible, since this has a higher control efficiency.		Permit Writer: Kelly Conlon


Boiler has no controls and permitted to burn #6 fuel oil. FAA Boiler Max Heat input & fuel use appear inflated. IP is investigating basis/values used. 

​

		NOx		90.00%		$   4,308		786.3		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				Package Boiler EU-150B		SCR		1 - cost effective		cost of controls is effective

note: actual emissions are very low, so $/ton at actuals is very high.				Yes		TRUE		2nd response stated that cost was $655,241/ton removed at actuals. However, they did not provide detailed calculations. Their initial submittal stated that it was $7,948/ton at PSELs which after adjustment to 3.25% and 30 years is $7,304/ton.

Do this instead of SNCR if possible, since this has a higher control efficiency.		
Permit Writer: Kelly Conlon

NSPS Boiler has LNB w/FGR. FAA Boiler Max Heat input & fuel use appear inflated. IP is investigating basis/values used. 



		NOx		90.00%		$   7,304		268		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				No. 4 Recovery Furnace  EU-445C  NDCE w/Dry ESP		SCR		3 - not technically feasible		recommend not pursuing since not demonstrated at full scale						TRUE		Provided copy of NCASI memo that states, "kraft recovery furnace has not been demonstrated on a full scale".		The 50% control efficiency is estimated from the %NOx reduction indicated in Section 3.1.6 -Conclusions of NCASI Tech Bul.#1051. Since the FFA did not include a cost analysis for RecFurn SCR burning BLS no $$/ton reduction estimate was made.​
		NOx		50.00%				211		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				Power Boiler EU-150A		SNCR		4 - other option available / recommended		recommend pursuing SCR instead. Cost of controls for SNCR is effective if SCR is not done for some reason.				Yes		TRUE		2nd response stated that cost was $16,103/ton removed at actuals. However, they did not provide detailed calculations. Their initial submittal stated that it was $3,483/ton at PSELs which after adjustment to 3.25% and 30 years is $3,159/ton.

Recommend doing SCR instead of this since SCR has a higher control efficiency.		Permit Writer: Kelly Conlon


Boiler has no controls and permitted to burn #6 fuel oil. FAA Boiler Max Heat input & fuel use appear inflated. IP is investigating basis/values used. No SO2 controls proposed but w/445 TPY SO2 PSEL limit burning of high sulfur fuels recommended.

​

		NOx		45.00%		$   3,159		393.2		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				Package Boiler EU-150B		SNCR		4 - other option available / recommended		recommend pursuing SCR instead. Cost of controls for SNCR is effective if SCR is not done for some reason.

note: actual emissions are very low, so $/ton at actuals is very high.				Yes		TRUE		2nd response stated that cost was $548,002/ton removed at actuals. However, they did not provide detailed calculations. Their initial submittal stated that it was $5,549/ton at PSELs which after adjustment to 3.25% and 30 years is $4,701/ton.

Recommend doing SCR instead of this since SCR has a higher control efficiency.		Permit Writer: Kelly Conlon


NSPS Boiler has LNB w/FGR. FAA Boiler Max Heat input & fuel use appear inflated. IP is investigating basis/values used. 

​

		NOx		45.00%		$   4,701		134		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				No. 4 Recovery Furnace  EU-445C  NDCE w/Dry ESP		Wet ESP		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				Permit Writer: Kelly Conlon


Probably infeasible w/furnace & dry ESP configuration

​

		PM10		80.00%		$   20,190		116.6		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				Lime Kilns #2 & 3 EU-455 w/Dry ESP		Wet Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
Permit Writer: Kelly Conlon

Only analysis for SO2; better to eliminate burning of pet coke and high sulfur fuels in permit.



		SO2		98.00%		$   13,849		148.8		Item		sites/haze/Lists/4 Factor Analyses

		LRAPA #208850		International Paper, Springfield Mill				#4 Smelt Dissolving Tank EU-445D w/Wet Scrubber		Wet Scrubber		5 - not cost-effective / <20 tons/year reduced		not cost effective						FALSE				
Permit Writer: Kelly Conlon
Joy Turbulaine scrubber installed in 1977; upgrade reasonable after 45 years.



estimatedadditional PM10 CE = 50%




		PM10		50.00%		$   15,986		21.2		Item		sites/haze/Lists/4 Factor Analyses







Microsoft Teams meeting
Join on your computer or mobile app
Click here to join the meeting

Or call in (audio only)
+1 971-319-4991,,787752805# United States, Portland
Phone Conference ID: 787 752 805#
Find a local number | Reset PIN

Learn More | Meeting options

________________________________________________________________________________

https://gcc01.safelinks.protection.outlook.com/ap/t-59584e83/?url=https%3A%2F%2Fteams.microsoft.com%2Fl%2Fmeetup-join%2F19%253ameeting_ZjhmMGJkZmYtMDIzYy00MDI0LTgxN2QtNDljNWI4OGUxMjA4%2540thread.v2%2F0%3Fcontext%3D%257b%2522Tid%2522%253a%2522ebe257b4-3f12-4654-a466-1e95e6b35d23%2522%252c%2522Oid%2522%253a%25223f23f06e-aad3-4e14-b62b-d21fb4d9a16e%2522%257d&data=04%7C01%7CHedgpeth.Zach%40epa.gov%7C49fb8cdffb3e4470f7b408d89643259b%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637424562429032286%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=ovQz%2BPgx8Zbxm4WhLt%2BcsCJ3kvY6S7lft2RDVdB8GKA%3D&reserved=0
tel:+19713194991,,787752805#
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdialin.teams.microsoft.com%2F387417d1-a24c-4568-addb-1a8ee80da8d7%3Fid%3D787752805&data=04%7C01%7CHedgpeth.Zach%40epa.gov%7C49fb8cdffb3e4470f7b408d89643259b%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637424562429032286%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=TO3CMJqbMDfmt2csVh3YtiC%2B%2B2XL9ulZ9R83FWFlc68%3D&reserved=0
https://mysettings.lync.com/pstnconferencing
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Faka.ms%2FJoinTeamsMeeting&data=04%7C01%7CHedgpeth.Zach%40epa.gov%7C49fb8cdffb3e4470f7b408d89643259b%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637424562429042246%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=bqH%2F05JPIc4azij28rg8VUdPtVHuuQE%2BHrsQ318PcFg%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fteams.microsoft.com%2FmeetingOptions%2F%3ForganizerId%3D3f23f06e-aad3-4e14-b62b-d21fb4d9a16e%26tenantId%3Debe257b4-3f12-4654-a466-1e95e6b35d23%26threadId%3D19_meeting_ZjhmMGJkZmYtMDIzYy00MDI0LTgxN2QtNDljNWI4OGUxMjA4%40thread.v2%26messageId%3D0%26language%3Den-US&data=04%7C01%7CHedgpeth.Zach%40epa.gov%7C49fb8cdffb3e4470f7b408d89643259b%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637424562429042246%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=Ev3z82lLAEJI7aiX96I6Q0fHFT%2BGFmZDkbl3ASptO28%3D&reserved=0

